The role of auxin transport during inflorescence development in maize (Zea mays, Poaceae).
Axillary meristems play a fundamental role in inflorescence architecture. Maize (Zea mays) inflorescences are highly branched panicles because of the production of multiple types of axillary meristems. We used auxin transport inhibitors to show that auxin transport is required for axillary meristem initiation in the maize inflorescence. The phenotype of plants treated with auxin transport inhibitors is very similar to that of barren inflorescence2 (bif2) and barren stalk1 (ba1) mutants, suggesting that these genes function in the same auxin transport pathway. To dissect this pathway, we performed RNA in situ hybridization on plants treated with auxin transport inhibitors. We determined that bif2 is expressed upstream and that ba1 is expressed downstream of auxin transport, enabling us to integrate the genetic and hormonal control of axillary meristem initiation. In addition, treatment of maize inflorescences with auxin transport inhibitors later in development results in the production of single instead of paired spikelets. Paired spikelets are a key feature of the Andropogoneae, a group of over 1000 grasses that includes maize, sorghum, and sugarcane. Because all other grasses bear spikelets singly, these results implicate auxin transport in the evolution of inflorescence architecture. Furthermore, our results provide insight into mechanisms of inflorescence branching that are relevant to all plants.